. Comparison of ultimate strain of compact (a) and porous (b) graphene-based films, insets show cross-sectional FESEM images of these films.
Samples are shown after damage (a) and after healing for 12 h at room-temperature (b). Both PVA/rGO-PDMAA layer (red area) and PVDF layer (yellow area) returned to initial structure after healing. In the PVA/rGO-PDMAA layer, the re-stacking of the fractured PVA/rGO sheets can be easily seen. Scale bars: 10 μm. Calculation of applied pressures. The calculation of the contact pressure induced by falling object was based on the physical model combining the gravity term and the pulse term [54] . When the object falls on the film, there exist two processes: 1)
initially touching the surface of the film, and 2) completely acting on the film. The descending velocity of the object increases to maximum value in the first process and decreases to zero in the second one. Therefore, based on the kinetic energy theorem and momentum theorem, we have
where m is the mass of the object, h is the falling height, v is the maximum falling velocity, p is the contact pressure, F is the contact force, S is the contact area, and Δt
